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FRENCH PATENT APPLICATION 
RHONE-POULENC SANTE 



New pharmaceutically acceptable micro-emulsions 



Pharmaceutically acceptable micro-emulsions consisting of an oil (ethyl oleate), water 
optionally containing an electrolyte, an ionic surfactant (triethanolamine oleate) and a 
co-surfactant (benzyl alcohol). 

These micro-emulsions are used in particular for the preparation of pharmaceutical 
compositions which may be administered parenterally. 
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The application of the method described above to a system formed for example 
by ethyl oleate (oil), distilled water containing an electrolyte, triethanolamine oleate 
(surfactant) and benzyl alcohol (cosurfactant) shows that: 

the co-surfactant/surfactant ratio should be between 0.7 and 1 

the quantity of oil that may be incorporated is a linear function of the 

surfactant/water ratio 

the addition of electrolyte to the aqueous continuous phase enables the 
solubilisation capacity of the system to increase notably, the quantity of 
electrolyte necessary to obtain the optimum varying from one salt to another 
and being a function of the ionic force of the salt in question. For example, in 
the above system, the concentration of sodium chloride is ca. 2% and that of 
disodium phosphate is ca. 6% by weight of the aqueous phase. 
For the system in question, the ternary diagram allowing an optimum micro- 
emulsion to be produced is illustrated by Figure 1. 

Examination of the ternary diagram shows that: 

The extent of the area of mono-phase systems is very large (upper part of the 
diagram) 

for the concentration of salt employed, there is an excrescence of the area of 
micro-emulsions. The exact location of this extension of the mono-phase area is of 
considerable importance in producing the micro-emulsion, since the larger this excresc- 
ence, the lower the content of emulsifiers of the corresponding micro-emulsions. 

Thus, for this system, the terminal portion of excrescence (portion closest to 
the axis indicating the proportions in aqueous phase) corresponds to micro-emulsions 
having relatively low emulsifier contents, in the order of 8% for an oil content in the 
order of about 4%. 

In this way, it is possible to prepare a stable, opalescent mixture of the 
following composition : 



ethyl oleate 



4% 



triethanolamine oleate 



4% 



benzyl alcohol 



4% 



distilled water 



86.42% 



sodium chloride 



1.58% 
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At this stage of the formulation, a final optimisation of the cosurfactant/- 
surfactant ratio may be made in order to reduce the proportion of cosurfactant 
contained in the composition described above. 

To this end, it is necessary to find the lowest value of the cosurfactant/- 
surfactant ratio which enables a stable, transparent micro-emulsion to be obtained, 
which contains 4% ethyl oleate for a content of triethanolamine oleate equal to 4%. 

In this way, it is possible to prepare a stable, opalescent mixture of the 



following composition : 

ethyl oleate 4% 

triethanolamine oleate 4% 

benzyl alcohol 3% 

distilled water 87.4% 

sodium chloride 1.6% 



The suitability of this system to form aqueous continuous phase micro- 
emulsions is essentia], since it enables sufficient quantities of surfactant to be used 
without however reaching toxic concentrations of co-surfactant. 

The micro-emulsion thus obtained has a limpid, opalescent appearance. Its pH 
is approximately 8.1. 

The size of the particles, determined by quasi-elastic diffusion of light, is 
approximately 200 A and the polydispersity factor is approximately 0.1. 

This micro-emulsion is stable at different temperatures and its basic properties 
do not change after 3 months at 4°C, 25°C, 35°C and 45°C. 

In other respects, this micro-emulsion may be diluted in an aqueous perfusion 
solution. It remains stable for 24 hours after dilution to 1/10 and for 72 hours after 
dilution to 1/100, which enables administration to be carried in particular after dilution 
in physiological serum. 

Other phannaceutically employable micro-emulsions may be obtained by 
replacing the ethyl oleate with other esters such as isopropyl myristate or benzyl 
benzoate. However, for each system forming a particular case, it is necessary to apply 
the method described above in order to obtain an optimum formulation. 
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The aqueous continuous phase micro-emulsions may be useful as 
pharmaceutical carriers for lipophilic or amphiphilic active ingredients such as 
hormones, lipo-soluble vitamins or any other non-hydrosoluble active substance. 

For example, the micro-emulsion obtained above enables an injectable 
pharmaceutical composition to be produced, which contains as active ingredient 
(chloro-7-naphthyridin-[ 1 ,8]-yl-2)-6^ 

7-tetrahydro-2,3 t 6,7-dithiono-[l,4][2.3-c]-pyrrole, which is a product having 
tranquillising properties. 

This formulation has the following composition : 



active ingredient 0.5 mg 

ethyl oleate 0.4 g 

triethanolamine oleate 0.4 g 

benzyl alcohol 0.3 g 

sodium chloride 0. 16 g 

water 8.74 g 



The micro-emulsion contains 500 (jg of active ingredient for 10 cm 3 , whereas 
the solubility in water of the active ingredient is 20 jig for 10 cm 3 " 

The aqueous continuous phase micro-emulsions according to the present 
invention may also form intermediate systems which enable fine, stable emulsions to be 
obtained by dilution. 

They may similarly be used as membrane systems in in vitro diffusion tests or as 
a reaction medium which allows homo-disperse, reticulated nanoparticles to be 
produced (dissolution of a polymer in the oily phase of an micro-emulsion, surface 
reticulation by a Afunctional agent, filtration of the nanoparticles obtained). 

A study of the ternary diagram illustrated by figure 1, or of analogous diagrams 
obtained for other systems, reveals an extensive area of micro-emulsions, which 
enables very varied media to be obtained, whilst maintaining the property of the micro- 
emulsions, which may be employed in numerous industrial or agricultural fields, such 
as the food industry or agro-food industry, or in cosmetics, according to the oil in 
water or water in oil nature of these micro-emulsions. 
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CLAIMS 

1 . A translucent, isotropic, thermodynamically stable and pharmaceuiically 
acceptable micro-emulsion, characterised in that it is formed by an aqueous continuous 
phase containing a maximum of oily dispersed phase for a minimum of tensio-active 
agents, given that : 

the oil is selected from aliphatic alcohol esters containing 2 to 22 carbon atoms 
or aromatic alcohol esters with an aliphatic carboxylic acid containing 10 to 22 carbon 
atoms or with an aromatic acid, 

the tensio-active agents are formed by a surfactant of ionic type, selected from 
salts of aliphatic organic acids containing 10 to 22 carbon atoms with mineral or 
organic bases, and a co-surfactant selected from aliphatic polyols containing 3 to 18 
carbon atoms, and aromatic alcohols, and 

the aqueous continuous phase optionally contains an electrolyte selected from 
pharmaceutically acceptable salts.* 

2. A micro-emulsion according to claim 1, characterised in that the oil is selected 
from ethyl oleate, ethyl laurate, hexyl laurate, isopropyl myristate and benzyl^benzoate. 

3. A micro-emulsion according to claim 1, characterised in that the surfactant is 
selected from sodium oleate, potassium oleate, triethanolamine oleate and diethanol- 
amine oleate. 

4. A micro-emulsion according to claim 1, characterised in that the cosurfactant is 
selected from ethyl- 1-hexanediol- 1,3 and benzyl alcohol. 

5. A micro-emulsion according to claim 1, characterised in that it is formed by 
ethyl oleate, water optionally containing an electrolyte, triethanolamine oleate and 
benzyl alcohol. 

6. A micro-emulsion according to claim 5, characterised in that the cosurfactant/- 
surfactant ratio is between 0.7 and 1, and the surfactant/water ratio is ca. 0.05. 
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7. A micro-emulsion according lo claim 5, characterised in that it contains up to 
2% by weight of sodium chloride in the aqueous phase. 

8. A micro-emulsion according to claim 5, characterised in that it contains 4% 
ethyl oleate, 4% triethanolamine oleate, 3 to 4% benzyl alcohol, 87% water and 1.6% 
sodium chloride. 

9. Usage of a micro-emulsion according to claim 1 for the preparation of a 
pharmaceutical composition which may be administered in particular parenterally, 
characterised in that a sufficient quantity of lipophilic or amphophilic active ingredient, 
or any other non hydrosoluble substance, is added thereto. 
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La pr.aant. Invention concarna da nouvallaa -icroa-ulaiona 
phar-acautiqua-ant accaptablaa an p.rtieuli.r pour 1 ' ad-ini atr at i on 
p.r voia p.r.ntar.la. 

L«a produita thar.pautiqua-ant .etifs praaantant daa pro- 
prietaa phyaiquaa ou biologiquaa qui pauvant aoit a-ptchar laur 
«d-iniatratlon par ctrttinti voias, aolt provoquar daa aff.ta neon- 
dairaa naf.ataa qu'il aat naeaaaaira d'aliminar ou d'attinu.r. Or 
cartaina produita, du fait da laur faibla solublliti dana laa aolutea 
physiologiqua-ant accaptablaa, na pauvant pas Itra ad-iniatr.a par 
voia parantarala ; d'autraa ont daa .ff.ta n.fast.s aur laa aiuquauaaa 
(ato.acala," oaaophaglann., intaatinala, ractala, ...) avae l.aqu.U.. 
ils »ont an contact. Plua part icul i eramant , l'axi.tanca d'un. for., 
injectable d'una aubatanca therapeutique«ent active pre. ante un inttrat 
considerable aur la plan da la biodi.ponibilite ou aur la plan da 
l'.d.pt.tion da la voia d ' .d-inietration au traite-.nt da la -.l.die 
con.id.ree. La realisation d'una co-po.ltion injactabla, par exe-ple 
par voia intr.vain.ua. , .at lie. a la aolubilite da 1. aubatanca 
ph.r-.cologiqu— nt activa dana un .ili.u .ea.nti.U.-.nt aqueux. Par 
axa-ple, laa aubatancaa activa. dont 1. aolubilite dana l'.au .at 
f.ibla at a. aitu. i un. conc.ntration inferi.ur. a 0,1 -g/c-3 na 
pauvant paa etre utilia.aa pour 1. preparation d'un. for-, lnj.ct.bl. 
loraqua la do. a unitair. activ. .at d. l'ordr. da 100 »g. U i-porte 
done, pour prepar.r d«. for.ul.tion. inj.et.bl.a cont.nant u,. qu.n- 
tit. auffiaant. d. produit actif, d. pouvoir aug-.nt.r 1. aolubilit. 
d. 1. aubatanca activ. dan. 1. -ili.u phar— cut i qu—nt acc.ptabla. 

Una d.a -ethodea utilise., pour ad-ini.trar par vol. p.ren- 
t.rele d.a aubatancaa phar-acologiqua-ant activ.. pre.ent.nt un. 
aolubilite in.uffi.ant. dana laa -lll.u* aqu.ux con.i.t. a d.a.oudr. 
1. aub.t»nc. activ. dan. una hull* appro,riee, pui. a re.lla.r un. 
i-ul.lon a ph. a. contlnui .qu.ua. qui co.atitu. un ayat.-. o >.qu. 
huil. d.n. l'.au for-* a p.rtir d'.au .t d. aub.t.nc. org.ni.,u. an 
prittnet d'un ou plualaura e-ul ai f lanta . 

Un. autr. -ethode hab 1 1 u. 1 1 a- .nt utiliaee conel.te a ad-1- 
ni.tr.r la. aubatanca. activa. aoua for-, d'un. au.p.n.ion injactabla. 
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Cp.nd.nt €•« for*ul*tion« pri..nt.nt d.a inconr4ni.nt. 
t.l. qu. I'in.t.bllit4 th.r-ody«..i,u. d.. 4-ul.ion, ou 1' .bfitlon 
d. p.rticul.. d. t.ill.irr4guli4r.. 

f. .icro4.ul.ion. p.uv.nt con.titu.r d.. .y.t«... p.r«.t- 
t.nt d'.ug-nt.r 1.. qu.ntlt4. di..out.. d. .ub.t.nc. ph.r..eolo- 
9 i„u...nt .ctiV.. p.u .olubl.. d.n. 1.. -ili.u* *qu-ux. 

Un* .lcroi-ul.ion *.t un. di.p.r.lon d. d.ux liquid., non 
.i.cibl.. d.n. l.qu.U. 1.. p.rticul.. d. 1. ph... di.p.r.4. ont un 
di.-.tr. in"ri.ur 4 .nviron )W0 X. Ctt. di.p.r.ion collord.l. 

d. .tn.ctur. P .rticuli4r. ..t obt.nu. 4 I'.id. d-un ou plu.i.ur. 4-ul- 
.ifi.n*.. qui .t.bili.«nt 1. .y.t.... 

Au d.14 d. 1500 X coume. 1. do..in. d.. 4.ul.ion. conv.n- 
tionn.ll.. bl.ncl.it.ux th.r.ody«..i ,u...nt in.t.bl... t.ndi. qu., 
.u.d...ou. da 100 X, .. .itu. 1. do..in. d.. .olutlon. -ic.U.ir.. 
tr.n.p.r.nt.. .t th.r.odyn..iqu...nt .t.bl... Au..i 1. do-.in. d.. 
-Uroe.ul.ion. .. trouv. 4 1. fronti4r. d.. 4-ul.ion. cl...iqu.. .t 
d. 1. .olubili-.tion -ic.U.ir. .t, du r." d. 1. tr4. f.ibl. fill. 

d.. p.rticul.. d. 1. ph... di.p.r.4., c. .,.i4 t tr.n.p.r.nt.. 

Sur 1. pl*n qu.lit.tif, un. -icro4.ul.ion eo.pr.nd un. 
ph... hydrophil., un. ph... Hpophil. .t un ou plu.i.ur. 4-ul.ifi«t. 
...ur.nt 1. for-.tion d'un fil- int.rf.ci.l qui .4p.r. 1.. ph.— 

eontinu. .t di.continu.. 

choix du .41^.0. 4-ul.ifl.nt dont 1.. con.titu.nt. 
aoiv.nt «tr. .oign.u....nt 4quilibr4. conditionn. 1. for-.tion d. 1. 
.tructur. .lcro4.ul,ion c.r.ct4ri.4. prlncip.l~.nt p.r .. c.p.cit. 
i di ..oudr. .i.ult.n4..nt d • l.port.nt.. qu.ntit4. d'..u .t d^huil. 
pour for..r un liqu d. ho-og4n., tr.n.p.r.nt. i.otr.p. .t th.r.odv- 

U. -icro.,.ul.ion. p.uv.nt Itr. cl...4.. .n d.ux group.. 

co.pr.n.nt 1.. -icr..4-ul.lon. 4 ph... eontinu. -it., -hull. 

d.n. 1-..U" .t 1.. nicro4.ul.ion. 4 ph... eontinu. huil.u.. di*.. 

U. .icro4-ul.ion. 1. plu. cour.—nt utlli.i.. d.n. ». 
do-.in. lndu.trl.1 .ont con.tltu4.. d'un. hul>.. d'..« .t d. d.u. 
*g«nt» d« •urfAC* qui »ont : 
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.) ua agaat t«**io-«ctif («pp«l« au.ai •urfaetiO qui aat 
un .■phlpMJa A taa«Une« hydroptalla qui P«ut Ur« loniqua (lauryl- 
aulfata da aodiu«, ol«ata da pot...iu«l_ou non ioniqua (.atara da 
aorbltana p*ly©ry*ttayl an*s) 

b) un ag.nt cotanalo-.et if (appal* auaal eo.urfaetif) qui 
•at un a-phiphila a tandanca Xlpophila qui aat g*n*ralaa>ant choiai 
p.r.i laa alcooXa contanant U H ato— da earbona at laa agant. 
non-ioniquaa tala qua la .onolaur-ta da aorbitana ou la t*traoxy*thy- 
linaglyeol dod*cyl*thar . 

II *xiata 4gaia«ant daa ■ieroaemlaiona eontanant un aaul 
agant da aurfaca qui aat g*n*rala-ant choiai p*r»i laa tanaio-act i f a 
ioniquaa fluoraa ou laa alcoola graa polyoxy*thyl*n*. . 

Daa «icro*«uliion. ont it* propoaaaa pour una application 
phar«ac.utiqu. ou co.eitiqua. 

Ainai, an particuliar d'apraa la bravat auropaan 51 526 daa 
microi.ul.ion. da f luoroc.rbura. ont *t* d*crita. co— auo.titut. 
du ..ng ou du pla— an r.i.on da l.ur aptitud. a tr.n.port.r l'oxy- 
gina, l'.zot. at 1. gaz c.rboniqu. ou co— -iliau da con.arv.tion 
daa org.n.a iaoUa, ou ancora co— v.hieula da parfu.ion. 

D'.pria la bravat a-irir.ain US 4 lfc6 499, da. -icroe.ul.iona 
ont eta propoaea. co— v.hieula pour principa. actifa lipophilaa 
adaini. fable, par voi. or.la ou in.iact.bla ou co— nili.u int.r.*- 
diair. p.rm.tt.nt l'obt.ntion da .icrodi.par.ion. .t.bla. da princi- 
pe. actifa hydrophoba. apri. 4v.por.tion da 1. ph... huil.ua. . La. 
microe.ul.ion. aont alor. utiliai.a co— da. ,.h...a tr.n.itoira. 
par-tt.nt d'.ccroltr. 1. quantitf da principa actif lipophil. aolu- 
biliaaa d.na laa -icallaa d ' e-ul.lf ianta . 

Dan. 1. bravat f.-.nc.ia 7R 2 502 951 -ont decrit.. da. 
.icroe.ul.ion. liquid., ou ...i-.olid.. d.atin... i 1' ad-ini.tr.tion 
.y.ti.iqu. ou local, da princip.a actifa par vci. cut.nia. 

Enfin da no.brau.a. .lero.-ulaiona ont it* decrit. a an 
t.nt qua vehicular pour da. preparation. co.«*t.ilogiqua. . 



l^ M r1 — e «a «i*«r».» «icr«*««i»l«*« »•** M§ ***** *• 

^n, . - <*" - " 

XI . U l»t, nu .t *t* tr»«**, «t C.t c. ,«l fit I'obJ.t . 
a, U pr*..nt. mention, 1'- p«ut prlp.r.r d.. co.pc.ltion. 

t*r.l. .t p.r..tt*»t l.lncorpr.tl.n d. d,.« tMr.^H«.. 

- inci - rL'^^rm-iM— *— — - 

pr4 ..n<. inv.ntio„ ...t co.po.4.. d-.u content ^""•^ 
!^r-.n t d-un. o« P..i- — or,.nUu.. o U „.*r.L. 

ph -" cex tr::;i:::i:--r„- ^ 

c ..X-.-dir. non *..!,«.. *>ur « conc.ntr.tion. -pX.y.... 

U choix d.. con.titu.nt. p.r-.ttmt d. r..li.« un. ««r.- 
Wi.. ..t .uid* Mr 1. P - con.id4r.tlon d. '"'''""J^ 
i r«i laaquala 1«« pl«« Up©rt»nt§ .ont 1. n.tur. phyiieo- 

:;r ;. — «•—<«'• - p " iu ° n 

,„ - ..... •«•«""«• •»*•"<•• '°. , . i. 

l.ur.t. d'ithyla, !• laurata d h.xyia. 

™ u ™« <»• — » *- 

... .... ........ • n.t.^TI. "... 

d. .odiua ou d. po. » olaata 
noWalna. 
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L* oosurfactif aat un polyoi aliphatiqua contanant 3 * l8 
atoiti da carbon* tal qua l'athyl-3 haxanadiol - l t 3 ou un aicool aro- 
aatiqua tal qua l'alcool banxyliqu*. 

L* alactrolyta contanu 4vantua 1 lanant dana la phaaa aquauaa 
aat choiai partai las sals aiinaraux pharmacaut i quaaant accaptablas 
tala qua la ehlorura da sodiua ou la phosphate diaodiqua. 

aubstancas organiquaa ou raineralas phar»aco log i quanant 
activas ou non aont, par aataaipla, l'tthanol, l'ur*a f la lactoaa, la 
aaccharoa* ou daa »olaculaa thara paut i quaaant activas pau solublas 
dana 1 ' aau . 

Laa microeaulsions a usaga pharmacaut iqua doivant conatituar 
das systamas t ransluci das , isotropas at tharmodynaBiqua-ant stablas 
posaadant da fortaa tanaurs an aau at an huila at *tra phyaiologi- 
qua»ant accaptablas pour l'organiaaa. Par aillaurs, las ■icroaaulsions 
doivant pouvoir *tra diluaas dans las -iliaux aquaux phyaiologiquas 
tals qua la plaa-a, ca qui i-pliqua la realisation da aysta.aa a phasa 
continua aquauaa. 

L*s ■ icroeanalaions salon la priBmntm invantion aont obtanuas 
an agitant la aalanga das 6iyrm conatituants dans das proportions 
praalabia-ant datar-inaaa par das assais da routina, a una ta-paratura 

voisina da 20*C* 

Pour obtanir das microa^ulsions phsr-acaut iqua-ant accapta- 
blas, ii conviant da raaltsar una co-position dans lsquall* la phasa 
continua aquauaa contiant un «axi aua, da phaaa diaparsaa huilausa pcur 
un ainiamai d'agants t ana io-aet i fs . 

U choix das constituants at la dat er.inal ion da laura pro- 
portions ralativaa aont raallaea >ar ^utilisation da diagra— as 
tarnairaa atablla aur la baaa d'uia -athoda par titration. D'una 
.tniera genanla. la .athodologt. da determination das conditions 
optimalaa cocportt trois phaeea ajcceeeivee qui co-prtnntnt : 

I) 1. aelaction daa aya .••as ••ulsiflants (aurfactif at 
coaurfactif) p*r~tt*nt da mi cromi 1 a i onntr una huila detarainaa 
qui .at choi.ia .« foncuon daa enter., da aolubllit* du principe 
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.ctif 1 incorpor.r .t a* d*t.r-in.tio« .pproxi-.tlr. , pour 1.. «7«- 
ti... f.vor.bl... d.. r.pport. co.urf.cti f/.urf.ctif .t .urf.ctif/ 
,.u n.c...«ir.. i l'obt.ntion d*. .icroi.ul.ion., 

2) l'opti«i..tion d.. .icroi.ul.ion. obt.nu.. .u cour. d. 
1. pr.-iir. ph... r*.li.i. •« r.eh.rch.nt 1«. v.l.ur. d«. r.pport. 
co.urf.ctif/.urf.ctif, .urf.ctifA.u .t il.ctrolyW.u qui c.r.cU- 
r i..nt 1* -icro*«ul.ion cpti-.l., c'..t-i-dir. 1. -icroi-ul .ion po.- 
.id.nt un. t.n.ur -«i..l. •« hull, pour un. q u.ntit4 .ini..l. d'*-ul- 
•ifl.nt.. 

3 ) l'*tud. du di.gr..-. t.rn.ir. r.group.nt l'tniubU d.. 
co.bin.i.on. r*.li..M c 1.. tr.i. con.titu.nt. d. b... .uiv.nt. 

. U ph... .,«.«.. q«i «* con.titu*. d'..u .dditionn.. <• 41.ctrolyt. 
i !. conc.ntr.tion opti-.l. dtt.r.1.*. lor. d. 1. ..cond, ph.., 
. l. -il.ng. *«l.l«»t (.urf.etlf .t co.urf.cti0 .v.c un r.pport 
co.urf.ctif/.urf.ctif opti..l d*t.r.in* lor. d. 1. ..cond. pn.... 

Co typ. d. di.or— P.r«t d. vl.u.lU.r. pour un. v.l.ur 
eon.t.nt. d.. r.pport. co.urf.ctif/.urf.ctif .t 41.ctrolyt./..u. 

PU.ndu. d. 1. • -icro.-ul.ion. .. for-.nt pour d.. t.n.ur. 

■- i ii i i*tiiii n w n<t un h i «»i»ijp|i.Mi»yi^gig^^ 

d.. r.pport. .urf.etif/..u eroi..»nt.. 

U dl.gr.— t.rn.ir. .ln.i r*.ii.. p.r-.t d. .uivr. 1. 
,u.ntit* «.xi-.l. d'h-U. incorpor.bl. .. fonction d. 1. t.n.ur .n 

•■ul.irt.nt. d. .y.t.-.. 

U r*.li..tion d. c. Iroi. *t.p*. .ucc.iv. conduit 
„„. for-ul. opti-i.*. c'..t-4-dir. * — -icro-l.lon * ph... con- 
Unu. .,u.u.. cont.n^t un ...I — -»M.r.*. »uU.u.. P"' 

un -ini-u- d'.o.nt. t.n.lo-.ctlf.. 

f.pplic.tlon d. 1. -*th.d. d.crit. ci-d...«. * -T-t— 
.....it.*. P.r .«U. -•*..,». O-uil. d...« 

cont.n^t un U.ctrolrt.. " trl»th.«.»-»". <.urf..tif> 

d'.lcooi b«n.yll,«. (co.urf.ctlf). -ntr. «»• > _ 
- i. r.pport co.urf.ctir/.urf.ctif dolt «tr. co-prt. .ntr. 0., 
. ». , w tit* incorpor.bl. ... !.»«*»•• *" W 

port •urf4etif/**« 
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- 1' addition d'*l*«tr*lrt« • 1* P*«»« eontinu. .qu.u.o **r—\ u* 
•ccroi..a-««t not.bU da 1* e.p*cit. d. aolubili.ation du . 7 »taa«, 
1. quantit* d-*l.ctrolyt« naca...ira * l'obtantion da l'opti-M- 
v.riant d'un aal A l'autra at at.nt fonction da 1. fore, ioniqua 
du ..1 conaidara. P«r iih»1i, d.n. !• •T«t*-* cl-da.aua. 1* eon- 
c.ntr.tion .n chlorur. d. .odlu- .at voi.ina da 2 * at c.lX. d. 
pho.ph.ta di.odiqu. ..t *oi.ina d. 6 « an poid. d. la ph... aqu.u... 

Pour 1* .y.ta.a conaid*ra, 1. di.ora—. t.rnair. p.r..tt.nt 
d. ra.li.ar 1* -icro4.ul.ion opti.ai. ..t r.pr4..nt4 par 1. figur. 1. 
L'.xa.an du diagra-.. tamaira -ontra qua : 

- l-atandu. du do-.in. da. .y.ti... -onoph.aiqua. .at tra. i.port.nt. 
(partia aup.ri.ur. du di.gr.a»a) 

- pour 1. conc.ntr.tion an a.l utiXi.4.. il «i.f una axcroi.a.nc. 
du do-.in. da. .lcroa.ul.iona. U loc.ll.ation ax.ct. da c. pro- 
Xong-.nt dudo.ain. .onoph.aiqua pra.ant. pour 1. r4.Xi..tion d. 

X. -icro4.ui.ion una i.port.ne. eon.id4r.bl. c.r plu. c.tta axeroia- 
.anca ..t i.port.nt. plu. 1. t.n.ur an 4mul.ifi.nt. da. .icro.-ul- 
aion. corra.pondanta. .«t faibla. 

Ain.i pour c. .y.ti.., 1* portion tar.in.l. da l'.xeroi.- 

..nca (portion 1. plu. proch. da i'.x. indiquant la. proportion, an 

pha.a .quau.a) corra.pond i da. .icroe-uX.ion. po...d.nt da. t.n.ur. 

.„ e.ul.ifi.nt. r.i.tiv.-.nt f.ibl.., d. 1 ' ordr. d. 8 % pour un. 

t.n.ur .n hull, da l'ordra da >* % anviron. 

Da catt. ..ni.ra, il «t poa.ibX. da prip.r.r un ..X.nga 

op.Xa.c.nt .t at.bX. dont X. co.po.ition a.t la auiv.nt. : 

- ol4ata d'athyl. * * 

- oleata da tri tthanoXa.ina *• * 

- alcooi benxyXiqua * * 

- «au diatilX.a 86 ' A2 * 

- chlorur. da aodiu. *.38 * 

A c. .tad. da 1. for.ul.tion, un. opti-ia.tion final, du 
rapport co.ur fact i f,Wf act i f p.«t itr. re.Xi... -i-i"-" 
X. proportion d. co.urf.ctif conunu. dan. 1. co.po.ition decnt. 
prtcid t«»tnt • 
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- ©i*.t. d'tthyl. 

- ol«.t. «• tri*th*nol*nin« 4 * 

- .leool b.nmyliqw* 3 * 

. ,.u di.ttll** 87,4 * 

. chlorur. d. ..V^.. -icro*-ul.ion. i 

.... ~ • ri;: 1 /.::: z zz - 

d . ,u«tlt*. ..ffi-»t.. d. .urf.ctif po 

— r: rr.: — - — - 

op.L.c.nt. Sen pH ..t vpi.in d. *' U dlff «.i.» 
*l..tl,«. *• I- Mt V0UlM ' 

dl.p.r.ltft' -t voi.ln di 0 1. ^ _ dUf4r , nt „ t .-p*r.tur.. 

Ctt. -lcro4.ul.ion ..t .fbl. 
, t ... preprint*. rond...nt.l.. n. .on, p.. ^» .pr 

4 4-e. 23-C 35-c .t M-c. u n p#ut ltr . anu*. - 

.« »»— • •••'••*• 4 *..„.. 

.-. o. ~ w r t . r u ... ...... 

..I,. ...Mil*-" >• ■•«"••••'• "*»"— * 
una formil.tlon eptla.l** 



9 



2553661 



\ 



Les aicroeaulsi on* a phase continue aqueuse peuvent 4tre 
utiles en t ant que vthicules pharmaceut iques pour des principes ectifs 
lipophiles ou aaphiphiles tels que lee hononti, lee vitaainea 1 in- 
soluble* ou toute eutre substance active non hydroeoluble • 
5 Per exeaple, le ai eroeaul eion obtenue pricedeaaent peraet 

de preparer une coapoeition pheraeceut ique Injectable contenant coaae 
principa actif le (chloro-7 naphtyridin /l,8/ yl-2)-6 A propionyl -4 
pip4raxinyl-l) carbonyloxx7-5 oxo-7 tetrahydro-2 , 3 1 6\ 7 dithiinno 
/l,4/ /2,3-q/ pyrrole qui est un produit ayant dee propri4t4i tran- 
10 qui 11 iaantee . 

Cette foraulation a la coapoeition euivante : 

- principe actif 0,5 ag 

- ol4ate diethyl* 0,4 g 

- oleate de triethanolaaine 0,4 g 
l5 - alcool benxylique 0,3 g 

- chlorure de sodiua 0, l6 g 

- tau 8,74 g 

La aicroeemlsion contient JOO/tO principe actif pour 
10 ca3 alors que la eolubilite dane l'eau du principe actif *st de 
20 20 /\ g pour 10 ca3» 

Lee aicroeanilsione a phaee continue aqueuse eelon la pr4- 
•ente invention peuvent aussi constituer dee systeaes int eratdiairee 
peraettant d»obtenir per dilution dee eemleione fines et stables.. 

Biles peuvent 4galeaent trouver application coaeie uysteaes 
aeabrmeiree daJis dee teete de diffusion in vitro ou coaae ailieu 
reactionnel peraettant le r4elisation de nanopart icule* retioulee* 
hoao-aiiptriti (diesolution d'un poly^ere dene le phase huileuee 
d'une aicroe*uleloo, r4ticuletion en surface par gn e >ent bifonction- 
nel, filtration dee nanopart iculee obtenues). 

L*4tude du diegraaae ternaire represent* par la figure 1 
ou de dlagra—ee analoguee obtenue pour d'autree eyste-ee revile une 
xone Vendue de ai croe-ul si ons p*r»ettant d'obtenir dee aliieux tres 
vari4s conserved la propriete dee ai croe-ul eions qui peurent trouver 
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application d.n. d. no.br.uz do..ln.. lnd«trl.l. o« .,rlcoL. t.l. 

1-indu.tri. .Ii-.nt.lr. ou .„...li...«.lr. -.1. co...tolo,l. 
..Ion 1. n.tur. hull. d.n. !•..« o« ..u d.n. Phuil. d. c. -i«r- 
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1 - Una aicroeauleion tranalucide, iaotrope , theraodynaai quw«nt 
atable at pharaacautiqueaent acceptable caracteriaee en ce qu*elle 

• at constitute d'una phase continue aqueuae contenant un aaxiaua de 
5 phase diapereee huileuae pour un ainiaua d'agents tenalo-a ctlf s« 
etant entendu que i 

- 1'hulle est choisle parvl les esters d'un alcool aliphatique con- 
tenant 2 a 22 atoaes de carbone ou d'un alc<*ol iroaatique «vec un 
acide carboxylique contenant 10 a 22 atoaes de carbone ou tttc un 

10 acide aroaatique, 

- les agents tensio-act if s sont constitute d'un surfactif du type 
ionique choisi parai les sels d'acidee organiques aliphatiques con- 
tenant 10 i 22 atoaes de carbone evec les bases aineraleo ou organi- 
ques et d'un coaurfactif cboisi perwi les polyols aliphatiques conte- 

15 nant 3 • l8 atoaes de carbone et les alcools aroaatiquee, et 

- xa phase continue aquemse contient eventual lament un electrolyte 
choisi paral les sels pheraaceuti querent accoptables* 

2 - One aicroe*ulalon salon la revendicat ion l :aractriaae en ce qua 
l'huile est choisi por»i l'oleato diethyls, U laurate d'ethyie, la 

20 laurate d'hesyle, le eryristate dMsoeropyle et le bensvete d* benxyle* 

3 - One JicroeaMilsion eelo* la revindication 1 caracteriaee »n ce 
que le surfactif est choisi parai l*oleate de sodiuei, 1'oleeie da 
potassium, l*oleate 4a tri ethoAel a*ine et I'eUele de di #t he >o leaine . 

4 - Uee aicroemmlsioa seloo la revend i eat ion 1 cerectarisae «n ce que 
23 le coe«rfectlf eat choisi parai 1 # ethy 1 - 1 besenediei • 1 . 3 «t i'alcool 

b***yl le>a« 

5 . ut« aicroo«ailsioA la reve*4* cat ion 1 caracterieae -n ce 
ejv'elle est ca*atitue* d'eleele 4'eil.rle, d'eau <entena*t ♦*«ntwel- 
[••Mt um elactrelyto. d'elaete de t r I #• ia*l*e el d'eUaol bea- 

30 syl»**o. 
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6 - Un. .icro4.ul.ion ..Ion 1. r.*.ndic.tion 3 c.r.ctiri.*. .n c. 
qu. 1. r.pport eo.urf.ctif/.urf.ctif ..t co.pri. ontr. 0.7 .t I .t 
qu. 1. r»pport .urf»etif/..u ..t voi.in d* 0,05. 

7 . Un. .icro*-ui.ion ..Ion 1. r.r.ndic.tion 5 c.r.ct*ri.4. .n e. 
ou-.U. conti.nt Ju.qu'A 3 * d. chlorur. d. .odiu. .n pcld. d. ph... 



8 - Una .Uro*-uI.ion ..Ion 1. r.r.ndic.tion 5 e.r.ctlri.*. .» e. 
qu'.U* conti.nt 4 * d'oU.t. d'ithyl., 4 * d-ol..t. d. xri*tb.nol-. 
..in., )1U d-.lcocl b.n.yli<u.. 87 % d'..u .t 1,6 * d. chlorur. 
d« sodiua* 

9 . Utili..tion d'un. .icro4.ul.ion ..Ion X. r.r.ndic.tion 1 pour 1. 
P r4p.r.tion d'un. co.po.ition ph.r-.c.utiqu. .d.ini.tr.M. .« p.rti- 
culi.r par "i. p.r.nt.r.l. c.r.ct4ri.4. .« e. ou. 1'on y .Jout. un. 
qumtit* .u«i..nt. d'u„ princip. .ctif lipophil. ou ..phlphll. o« 
tout. .utr. .ub.t.nc. non hydro.olubl. . 
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